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I CAD data sliced 




(Step B) 

Development of modifier or 
binder powder images 



Electro-photographic image charging 



(Step D) 

Charges erased, photo-receptor 
ready for re-use 




(Step C) 

Powder images transferred to the 
layer of bod y-building powder material 




(Step E) 

Binder powder fused, permeated through, 
cured, or solidified; layer consolidated 



FIG.3 



After binder image transfer, 
Before fusi on. and consolidation 




FIG.4 



a charging cell' FIG. 5a 



A charging cell 
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FIG.5b 



Cells 




FIG.5C 
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FIG.5d 




FIG.5e 



CAD data 



CT data 



Algebraic 
computation 



Topographic 
data 



Statistical 
data 
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Preprocess entire: 



Calculate 
logical 
layers 



Form 
physical 
layers 



Laser 
digitizing 



Other rep- 
resentation 



Intersect 3-D data with set of mathematical 
surfaces to calculate set of logical layers (with 
specific thicknesses, outlines, and material 
compositions). 



Use data from 
(first or) next 
logical layer 



Interactive 
processing 



Intersect 3-D data with a new 
mathematical surface to calculate 
(first or) next logical layer (with 
specific thickness, outline, & material 
composition) . 



Generate latent images for binder/modifier 
and produce hardware control commands 



Dispense a layer of 
body-building powder of 
correct material composition 



Generate modifier/binder 
powder images 



Transfer powder images 



No 



Apply energy means (heat, UV source) to bond 
powder particles or develop a powder image toner 



<^ F\na\ binder/modifier powder image of the layerj > 



Retreat energy sources to a stand-by position 



Yes 



Yes { Last layer ? ^ > No 



7 inal 
unification 



(Optional:) Further heat 
treat deposited materials 



(Optional:) Measure current 
dimensions to determine 
location of next logical layer 



(Optional) Remove support structure 



FIG.6 



